Abstract Cancer education is essential for improving cancer prevention and biobanking knowledge among racialethnic minorities, with the goal of increasing diversity and representativeness of biospecimen collections. However, little is known about the communication modalities for optimal delivery of information. We examined feasibility of recruitment and compared communication modalities for delivering cancer prevention and biobanking education to Hispanics. Communication modalities were evaluated using participation rates and change in knowledge, attitudes, self-efficacy, intention, receptivity, and trust. Enrollment in a biobanking registry was a behavioral outcome. Community members in Ponce, Puerto Rico and Tampa, Florida were recruited. Participants (N = 254) were randomized to one of three communication modalities: standard dissemination (mailed materials); enhanced dissemination (mailed materials plus follow-up call); and 'charla' (face-to-face group discussion). Participants completed questionnaires about their knowledge, attitudes, self-efficacy, intentions, receptivity, and trust regarding biobanking and cancer prevention pre-and post-intervention. Knowledge, attitudes, and self-efficacy were improved among all three modalities. Although the greatest increases in knowledge were observed when the information was delivered via charla, the charla had the lowest participation rate. The standard and enhanced dissemination modalities were more feasible for delivering cancer prevention and biobanking education to Hispanics. Lack of differences among the three modalities suggests culturally tailored education may be sufficient to capture the community's intention to participate in biobanking research, regardless of the delivery method for the education. Results from this study contribute to the limited knowledge regarding Hispanics knowledge and intentions for biospecimen collection, and in the future may improve participation in this underrepresented group.
Introduction
The geographic proximity and large Hispanic populations in Florida and Puerto Rico presented an opportunity for the development of an academic partnership between the Ponce Health Sciences University-Research Institute, formerly known as Ponce School of Medicine (PSM), and Moffitt Cancer Center (MCC). Through a National Cancer Institute (NCI)-funded cooperative agreement, the PSM-MCC Partnership is a collaboration between a minority-serving institution (PSM) and NCI-designated comprehensive cancer center (MCC) to address cancer-related health disparities among Hispanics. Results from our previous outreach activities and research [8, 13, 17, 22, 23, 27] and other public health research suggest that Hispanic audiences prefer more culturally appropriate, direct interpersonal communication methods over traditional United States (US) mainland-based cancer communication channels (e.g., distribution of educational materials). Cancer health communication channels can impact receptivity to the health information, as well as knowledge, attitudes, and behavior. Even when the health information is desired, if the delivery method is unappealing or uninteresting, knowledge acquisition may be low. As such, identifying effective and preferred communication channels when introducing health concepts or information is imperative to the success of the health message [18] .
The National Academy of Sciences suggests that cultural considerations have been poorly applied in the context of health communication, and that adequate regard for culture requires research beyond the traditional variables of race, ethnicity, and socioeconomic status [9] . Traditional health communication approaches, including supplying educational materials and intensive face-to-face communication modalities (e.g., charla-a Spanish term referring to a group presentation and subsequent discussion by participants led by a trained health educator), have been shown to be effective for relaying health information to Hispanics [5] . These health education modalities utilize varying levels of direct interpersonal communication. Previous studies suggest that personal, individual, and face-to-face interactions are the preferred channel for communicating health messages to Hispanic populations [11, 25] . Although the necessity of face-to-face health communication (i.e., charla) for Hispanic populations is frequently expressed in the literature [7] , there is a lack of direct empirical evidence testing the effectiveness of this modality as a channel for increasing knowledge and influencing health behavioral change. However, considering that face-to-face health communication is more complex to implement and more resource-intensive for the educators as well as the audience, compared to traditional approaches (e.g., printed educational materials), a need exists for empirical evidence on cancer communication modalities with respect to producing behavioral change among Hispanics [15] .
One understudied area of cancer health communication involves educating the community on biobanking. Biobanks are repositories that store biospecimens for research. Healthy control samples from diverse racial-ethnic groups must be represented in biobanks to better examine genetic and environmental risk factors for diseases, such as cancer, and to expand the generalizability of basic and translational oncology research [25] . However, racial-ethnic minorities are typically underrepresented in biobanks, and recruitment for biobanking can be challenging among minority communities because of barriers, such as perceived lack of benefit, medical mistrust, concern about the physical toll of donating, and media sensationalism on biospecimen misuse [6] . Encouraging contribution of biospecimens from healthy individuals for research requires innovative and effective approaches with attention to cultural values and preferences. As such, the purpose of this study was to assess the feasibility of three communication modalities for delivering biobanking education to Hispanics. Each modality represented different points along the personal contact continuum, ranging from the traditional approach of supplying educational materials to a more intensive face-to-face education channel.
Methods

Study Design
This pilot randomized controlled trial (RCT) assessed the feasibility of three communication modalities for delivering cancer prevention and biobanking education to Hispanics in Tampa, Florida and Ponce, Puerto Rico. Informed consent was obtained from all individual participants included in the study. All participants received a pre-intervention (baseline) questionnaire, followed by random assignment to one of the three study arms: (i) standard dissemination, (ii) enhanced dissemination, or (iii) charla. Participants in all study arms received a 6-min culturally tailored DVD with a companion brochure, entitled BBiobanco: Una esperanza de cura para el cancer^(Biobanking: A hope of cure for cancer) that explained the biobanking process, conveyed the need for Hispanic healthy controls in biospecimen-based research, and addressed myths and misperceptions about research involving biological samples McIntyre J (2017, under review). Participants also received an American Cancer Society standard informational pamphlet about cancer prevention and screening entitled: BTome control de su salud y reduzca su riesgo de cancer^(Take control of your health and reduce your cancer risk). Participants in the standard dissemination arm were mailed the video and print materials. Participants in the enhanced dissemination arm were also mailed the video and print materials, and a telephone call was scheduled to occur approximately 10 days after receipt of the materials to provide an opportunity for personal contact to have questions answered regarding the mailed materials. A trained health educator completed phone calls with all participants in the enhanced dissemination arm. During these calls, the health educator asked participants if they watched the DVD and read the print materials. Those participants who reported watching the DVD and reading the materials received an overview of the main points presented in the educational materials and where encouraged to ask questions. Participants who reported not watching the DVD at the time of the call, where given two additional attempts to comply with study requirements.
Participants in the charla arm were scheduled to attend a charla, held in the evening or on a weekend, in a community setting. During the charla, the video was viewed and the information in the print materials was presented by a health educator. After viewing the video and receiving the cancer prevention presentation, the health educator facilitated a discussion by inviting participants to ask questions regarding the materials they had viewed/read. Also the video and print materials were disseminated after the charla so participants could take them home. For those participants who did not attend their scheduled charla, two additional attempts were made to reschedule participants to a future charla. Participants who failed to attend a total of three scheduled charlas were considered non-completers. All charlas and enhanced dissemination calls were led by a health educator trained by the investigative team. Approximately 3 weeks after receipt of their assigned intervention, all participants were contacted by telephone to complete the post-intervention questionnaire. Following the post-intervention assessment, participants were asked if they were interested in enrolling in a biobanking registry.
Communication Modalities
The communication modalities included (i) standard dissemination consisting of educational materials distributed via regular mail (this was the comparison condition representing the traditional US mainland approach to health communication); (ii) enhanced dissemination consisting of educational materials distributed via regular mail, plus a follow-up telephone call with the health educator to provide an opportunity for personal contact to have questions answered; and (iii) charla condition consisting of a face-to-face group discussion (this was the most personalized and intensive approach, which has frequently been recommended as the most culturally appropriate and effective means of communicating health information to Hispanic populations).
Participant Recruitment
After receiving Institutional Review Board (IRB) approval at both sites, Hispanic community members in Ponce, Puerto Rico and the Tampa, Florida metropolitan area were recruited through local flyers (e.g., posted at churches, markets, and other community gathering places) and Spanish-language media channels (e.g., radio talk shows, television programs, and newspapers). Interested individuals were asked to call a toll-free telephone number to learn more about the study. Scripts were developed for the research assistants to ensure uniform information was shared with potential participants. Study staff at both sites received detailed training to ensure fidelity of the recruitment strategies. Scripts were practiced by study staff and recruitment protocols were set in place. From October, 2014 through June, 2015, callers were screened for the following eligibility criteria: self-report as Hispanic and preference for Spanish language materials; age ≥30 years; ability to speak and read standard Spanish; no personal history of cancer other than non-melanoma skin cancer; willingness and ability to participate in the study (e.g., transportation, in case randomized to the charla condition); provide verbal informed consent; and a valid mailing address and telephone number.
For individuals meeting the eligibility criteria, a study team member at each site explained that the study would provide information about cancer prevention and the value of biobanking for personal and community benefit, and that they would receive a $25 gift card for completing questionnaires before and after receipt of the educational intervention. A verbal consent script approved by both IRBs was utilized for obtaining informed consent before study participation.
Randomization
Participants were randomized to one of the three study arms. Random assignment was pre-generated by the study statistician and distributed to each site within sealed envelopes that were opened after an individual was screened, deemed eligible, and completed the pre-intervention assessment.
Measures
For feasibility, we assessed participation and study completion rates (proportion of consented participants who received the intervention [i.e., DVD and brochures] and proportion of consented participants who completed the study in each arm). Both receipt of intervention and completion rates of at least 75% were considered sufficient evidence of feasibility.
At baseline, we collected demographic and health-related information, including gender, age, race, educational level, relationship status, employment status, household income, insurance, and blood and organ donor status.
Self-reported knowledge, attitudes, self-efficacy and intentions toward biobanking were assessed pre-and postintervention using the Spanish Biobanking Attitudes and Knowledge Survey (BANKS-SP) [1] and the Biomedical Research Trust Scale (BRTS-SP) [2] . Cancer prevention knowledge items (related to the Spanish language cancer prevention print material) were developed by our study team. Each measure underwent a multi-step process for appropriate translation and validity based on the Brislin Model of Translation [4, 10] . To ensure suitability with respect to culture and literacy level, all measures were reviewed by our Community Advisory Panels in Ponce, Puerto Rico and Tampa, Florida.
Cancer Prevention Knowledge Scale
General cancer prevention knowledge was assessed by eight factual statements about cancer prevention. The responses on the scale were Byes,^Bno,^and Bdon't know,^with correct answers scored 1, and incorrect or do not know answers scored 0. The scale score was calculated by adding all item scores. Higher scores reflect greater cancer prevention knowledge.
BANKS-SP
The 43-item BANKS-SP includes three single-item measures of intention to donate a biospecimen and receptivity to learning more about biospecimen donation and biobanking, as well as three scales measuring biobanking knowledge, biobanking attitudes, and self-efficacy for donating a biospecimen [28] .
BANKS-SP-Knowledge
The knowledge scale includes 16 items, and each item provides a factual statement about biospecimen donation and biobanking. The responses on the scale are Byes,^Bno,^and Bdon't know.B
ANKS-SP-Attitudes
The attitudes scale includes 12 items measuring attitudes toward biospecimen donation and biobanking. Each item includes either a positive or negative attitude statement, which a person would rate using a fivepoint Likert scale ranging from Bstrongly agree^to Bstrongly disagree.^The 12-item BANKS-SP-Attitudes scale has demonstrated adequate internal consistency (Cronbach's α = .79) and construct validity [1] .
BANKS-SP-Self-Efficacy The self-efficacy scale includes 12 items and each queried the person's confidence in donating a biospecimen to a biobank given different situations. The numeric rating scale ranges from 0 to 100, with 0 indicating Bcannot do^and 100 indicating Bhighly certain I can do.T he 12-item BANKS-SP self-efficacy scale has demonstrated good internal consistency (Cronbach's α = .91) and construct validity [1] .
BANKS-SP-Intention and Receptivity
The intention and receptivity section included three items related to the participant's intention to donate blood, intention to donate urine, and receptivity to learning more about biospecimen donation and biobanking. All items are measured on a five-point Likert scale ranging from Bdefinitely yes^to Bdefinitely no^.
BRTS-SP
The BRTS-SP included 10 items assessing trust in researchers and institutions associated with biomedical research. All items are measured on a 0-10 Likert scale ranging from BI do not trust^to BI completely trust.^The 10-item BRTS-SP has demonstrated strong internal consistency (Cronbach's α = .91) and construct validity [2] .
Biobanking Registration
After completing the post-intervention assessment, participants were asked if they would be willing to have their contact information stored in a biobanking registry. Participants were told if they enrolled in the registry, they were permitting a researcher from MCC or PSM to contact them to see if they qualified for and were interested in participating in future research studies that may involve the collection of biospecimens from Hispanic participants. Given the limitations of intention measures at predicting future behavior [21] , this measure permitted a direct behavioral outcome, albeit still removed from actual biospecimen donation.
Data Analysis
Statistical analyses were conducted using SAS v9.4 (Cary, NC). Descriptive statistics were calculated for all variables. Site comparisons (Florida vs. Puerto Rico) were conducted to assess potential confounding factors or variables that may affect interpretation of the results. Comparisons of the three interventions were conducted using statistics most appropriate for the measure: chi-square and logistic regression for discrete measures (e.g., biobanking registration), and t tests and general linear models for continuous variables (e.g., biobanking knowledge). Alpha was .05 for all inferential statistical tests, including follow-up analyses of significant main effects involving group (three levels) and any significant interaction.
Results
Participant Characteristics
Figure 1 presents data on study recruitment, study participation, and study completion by intervention condition and site. A total of 290 Hispanic community members from Ponce, Puerto Rico (n = 151) and the Tampa Bay area, Florida (n = 139) were screened ( Fig. 1 ) over a period of 9 months. Of these individuals, 254 (130 in Puerto Rico, 124 in Florida) were eligible for study participation and randomly assigned to one of three communication modalities: standard dissemination (n = 85), enhanced dissemination (n = 86), or charla (n = 83). A total of 187 participants (74 standard dissemination, 75 enhanced dissemination, and 38 charla) completed the study. Table 1 presents descriptive statistics for participant characteristics by intervention condition for those who completed the post-intervention questionnaire. The majority of the participants were white, Hispanic, female, 40-60 years of age, had a high school diploma, and were of lower income, and insured. Chi-square and one-way analysis of variance analyses did not reveal any significant group differences. When comparing the Puerto Rico and Florida sites, chi-square and t tests revealed several significant differences. The mean age of Florida participants (52.5 years) was significantly greater than that of Puerto Rico participants (47.8 years, P = 0.008). A significantly higher percentage of Puerto Rico participants reported an annual income less than $40,000 (93 vs. 79%, P = 0.012). However, 11% of Puerto Rico and 26% of Florida participants declined to answer this question. Among the health-related variables, participants in Puerto Rico were more likely to report having medical insurance (92 vs. 67%, P < 0.0001) and a primary care provider (83 vs. 69%, P = 0.022), whereas Florida participants were more likely to report previously donating blood (49 vs. 31%, P = 0.013) or being a registered organ donor (56 vs. 36%, P = 0.007).
Feasibility
Of the 290 screened individuals, 151 were from Puerto Rico and 139 were from Florida. Of the 254 who were eligible and randomized in the study, 130 were from Puerto Rico and 124 were from Florida. Overall, 87.1% (86.1% in Puerto Rico, and 89.2% in Florida) of the screened individuals were eligible to participate in the study. Four additional screened and eligible individuals were not randomized because they did not provide consent.
Study completion rates were not equal across the three intervention conditions. Chi-square analyses revealed a significantly lower completion rate for the charla group (46%) compared with the standard (87%) and enhanced (87%) groups (P values <0.0001). Within the charla group, chi-square analyses revealed a significantly lower completion rate at the Florida site (29%) compared with the Puerto Rico site (62%; P = 0.003). Across all participants, one demographic measure predicted study completion. Non-white participants were less likely to complete the study than white participants (65 vs. 79%, P = 0.010). Table 2 presents the pre-and post-intervention self-report measures by intervention group for those who completed the study. Primary analyses were performed using linear There was a significant increase in biobanking knowledge from pre-to post-intervention across all three modalities (P < 0.0001). This increase was modified by an interaction of time and intervention (P = 0.028). Tukey's post hoc comparisons of change revealed that the mean improvement in biobanking knowledge was greater for the charla group (4.7) than the standard dissemination group (3.1).
Intervention Measures
There was a significant increase in cancer prevention knowledge (P < 0.001). There was also a significant group difference (P = 0.018) with charla participants reporting a higher level of cancer prevention knowledge than those receiving standard intervention (P = 0.001). The time × intervention interaction was not significant.
Positive attitude toward and self-efficacy about biobanking also increased significantly (P values <0.0001) across conditions. For these two variables, neither the main effect for intervention nor the time × intervention interaction was significant.
There were no significant increases over time for the following four variables: intention to provide urine to a biobank, intention to provide blood to a biobank, receptivity to learn more about biospecimen donation and biobanking, and trust in biomedical research. Their time × intervention interactions also were not significant. Although there were no significant group differences for receptivity and trust, there were significant differences for intention to donate blood and intention to donate urine to a biobank (P values <0.008). Tukey's post hoc tests showed that the charla group had a higher average score than the standard dissemination group for each intention variable (P values <0.028).
Biobanking Registration
More than 91% of study completers agreed to enroll in the biobanking registry (Table 2) . Although no significant difference was found among the three groups (P = 0.53), the charla GED general educational development, SD standard deviation group had the highest percentage of enrollment of those who completed the study (95%). However, the charla group had the lowest percentage of registered participants relative to randomized participants (46%) because of the much lower rate of participants who received the intervention and completed the study.
To better understand registry enrollment, post-intervention measures were explored as predictors of registration. Using logistic regression, five variables were found to be significant positive predictors (P values <0.05): receptivity, intention to bank urine, intention to bank blood, self-efficacy, and biomedical research trust. Not surprisingly, these self-report measures were significantly correlated (r values ranging from 0.21 to 0.78; P values <0.005).
Discussion
To our knowledge, this is the first RCT to examine multiple communication channels for delivering cancer prevention and biobanking education to Hispanics. The study is deemed highly feasible in terms of screening, eligibility, and randomization. Results support the effectiveness of traditional health communication methods, specifically standard dissemination, enhanced dissemination, and charla, for increasing biobanking and cancer prevention knowledge in Hispanics. In addition, positive changes in attitude and self-efficacy toward biobanking were observed across the communication methods.
Interestingly, our assessment of feasibility showed the standard and enhanced dissemination modalities may be more feasible when compared to face-to-face communication. As stated by Bowen et al., successful implementation of an intervention refers to the likelihood and manner in which an intervention can be fully executed as planned and proposed [3] . In this study, we successfully delivered the intervention to 74 participants in the standard dissemination group and 75 participants in the enhanced dissemination group; however, only 38 participants in the charla group were reached. The charla had the lowest participation and study completion rates because nearly half of the participants did not show up to receive the intervention, even when given two additional attempts to reschedule for a later date.
In addition, participants in the standard and enhanced dissemination groups reported viewing the video and reading the educational brochure that were mailed to them. Overall, participants in all three groups stated the video and brochures were interesting, and in each arm the delivery method was found to be acceptable based on participants' feedback. Consistent with findings from a study seeking to improve colorectal cancer screenings, our study showed that culturally tailored educational materials delivered to patients via mail (standard and enhanced dissemination) may offer a costeffective approach to deliver effective cancer prevention education [20] . Although our findings demonstrate an overall increase in knowledge, positive attitudes, and self-efficacy across all three communication modalities, there was a notably greater increase in cancer prevention knowledge when the information was delivered in the charla setting. Face-to-face communication (such as the charla) has been recommended as the most culturally appropriate and effective means of communicating health information to a variety of populations, including Hispanics [24, 25] . However, there has been a lack of data to support this approach as compared to other health education modalities. Certainly, given the differential participation rates across study arms, an alternative explanation is that the superior effects of the charla upon these variables may have reflected self-selection by the subgroup of participants who were most motivated or adherent.
Participant enrollment in the biobanking registry was very high (>91%) across the three groups after receipt of the education. This is consistent with research demonstrating that when asked to participate in clinical trials, Latinos are willing to do so and enroll at the same rates as non-Hispanic whites [12, 26] . Although the registration rate was high across all three arms, the low study completion rates in the charla group rendered this modality as the least effective overall. This study offers an improvement over traditional effort that measure behavioral intentions, as it provided an opportunity for registering in the biobank-a direct behavioral outcome. Selfefficacy for participating in biobanking increased significantly across conditions with no difference between the three modalities. Self-efficacy was found to be a significant positive predictor of biobanking registration. This suggests culturally tailored education may be sufficient to increase a person's confidence in donating a biospecimen, regardless of the delivery method of the education.
While culturally tailoring is an important aspect of health education interventions for Hispanics, there may be times when the communication channel is more meaningful, depending on the goal or outcome. For example, if the goal is to reach a broad group of people, to increase awareness, then standard dissemination methods may be appropriate. However, if the goal is to improve knowledge, then face-toface communication may be warranted, although this channel is more resource intensive when compared to standard methods (e.g., staff time to schedule participant reminder calls, staff time to prepare for and deliver the charla) and likely to reach smaller groups of people.
This pilot study has several strengths. First, the randomized design limited the observed and unobserved differences in participant characteristics among the intervention groups.
Second, the educational interventions were culturally and linguistically tailored to the study population, thereby eliminating a considerable barrier to the delivery of health information. Third, the inclusion of two geographically diverse Hispanic communities (Ponce, Puerto Rico and Tampa, Florida) enhanced the generalizability of the findings from this study. Finally, the inclusion of a behavioral outcome (enrollment in biobanking registry) in addition to self-reported intentions represents an additional strength of the study design.
There are, however, a number of limitations to consider when interpreting our results. Intention to donate to a biobank was used as one of the outcome measures and health behavior research suggests there is poor correlation between intentions and actual behaviors [19] . We were unable to locate previously published studies that report how well intentions to donate to biobanks predict actual behavior in donating biospecimens. Although the majority of participants enrolled in the biobanking registry, they have yet to be contacted for participation requiring a biospecimen. Future studies will examine the rate of agreement to provide biospecimens when contacted.
In conclusion, results from this study contribute to the limited knowledge base regarding Hispanics and biospecimen collection, particularly since this group is vulnerable to underrepresentation in cancer research [14] . Further research to build upon these findings will help broaden our understanding of the impact of health education/communication on biobanking and cancer prevention knowledge in the Hispanic population. Future research is needed to better understand barriers to charla attendance and strategies for overcoming those and could incorporate a cost-effectiveness approach or include technology-mediated communication that mimics a charla but could be done from home. In addition, future research will explore the impact of the cultural tailoring on improving Hispanics participation in research as a healthy control and in screening and other cancer prevention initiatives. It is also important to explore the role of sub-ethnicities in Hispanic research and not treat the group as homogenous. Our future studies will continue to explore sub-ethnic similarities and differences to identify the extent to which culturally tailored materials need adaptation to accommodate.
